Objective: Providing incentives for research participation is widely practiced but minimally studied. In schizophrenia research, questions about capacity to consent and potential vulnerability may raise concerns when offering incentives for participation. Despite empirical attention focused on consent and decision-making capacity in schizophrenia, the issue of incentives has been essentially ignored. We examined willingness to participate in research, in relation to perceived risks and benefits, among people with schizophrenia and schizoaffective disorder. Method: Forty-six people with schizophrenia or schizoaffective disorder rated perceived risks and benefits of 5 hypothetical research vignettes. They also indicated whether they would be willing to participate at each of 5 incentive levels (including no compensation). Cognition was assessed with Mattis Dementia Rating Scale. Results: Ratings of risk and potential personal benefit were inversely correlated. For all scenarios, significant correlations were found between perceived risk and willingness to participate for greater compensation. Conversely, lower perceived likelihood of benefit was associated with a higher compensation threshold for participation in each scenario. Even at the highest proffered payment level for each scenario, however, a substantial proportion of respondents were not willing to participate. Risk assessment and willingness to participate (at all levels of compensation) were not associated with demographic variables or cognitive status. Conclusions: Determining whether incentives impede voluntarism remains an important task for empirical ethics research. Assessing potential research participants' understanding and perceptions of risks, benefits, and alternatives to participation will help ensure that informed consent fulfills its missionembodying the ethical principle of respect for persons.
Introduction
Clinical research hinges, in part, upon recruitment of adequate numbers of volunteers who willingly forego standard treatments to help investigators in their efforts to learn more about illness and to improve the health and well-being of future patients. These volunteers deserveand public trust in biomedical research relies uponunswerving commitment to the ethical principles and protocol safeguards that must be upheld by investigators, institutions, and review boards.
Recruitment of research participants is a focus of increased scrutiny. Specific concerns relate to pressures from industry on investigators and recruiters, the potential for investigator conflict of interest, ''professional'' research subjects, and the potential for payments to serve as ''undue inducements.'' [1] [2] [3] [4] Yet, limited empirical data exist to help clarify these important issues. 5 Financial incentives for clinical research participation, though widespread, 6 remain controversial due to concerns that payment goes beyond compensation for time and inconvenience-serving rather as a direct incentive that could induce people to accept risks that they otherwise would not-and that incentives may disproportionately entice the socioeconomically disadvantaged, violating the principle of justice. [7] [8] [9] [10] [11] Moreover, a key question is whether larger incentives affect or even impair participants' judgment or reasoning about research risks 10, 12 eg, common psychological processes such as cognitive dissonance could influence perceived risk when more money is offered.
Empirical studies of the effects of compensation on research-related decision making by different populations are few. 12 Two studies in nonpsychiatric populations suggest that although higher amounts of compensation serve as incentives, they do not cause people to overlook research risks. 13, 14 When persons with serious mental illnesses are recruited for clinical research, undue inducement may become a particularly salient issue. 15 Relative to the general population, those with schizophrenia are at greater risk for impaired consent capacity, 16 may be more vulnerable due to economic circumstances, 17 and often have cognitive impairments that conceivably could affect risk assessments. 18 For these reasons, incentives for participation by persons in this group raise ethical concerns. 15, [19] [20] [21] Given the large numbers of clinical trials enrolling people with serious mental illnesses and the substantial public health contributions deriving from these research endeavors, this topic carries immense importance.
Although over a decade of empirical work has illuminated the considerable heterogeneity of research-related decision-making abilities among people with schizophrenia, [22] [23] [24] little is known about how incentives influence their research decisions. 15, 17, 25, 26 Moreover, despite emerging work examining perspectives on research risks among people with serious mental illnesses 18, 21, 25, 27 amidst a backdrop of decades of work on risk perception, cognitive biases, and influences on choice 28 -to our knowledge, no previous study has jointly assessed perspectives of people with schizophrenia on risks, benefits, and willingness to participate in reference to financial compensation.
We describe here a study in people with schizophrenia and schizoaffective disorder, in which we examined the relationships among perceived research risks, perceived benefits, and willingness to participate in a series of research vignettes, presented in the context of varying levels of payment. Based on an economic model of decision making (which is also consistent with the classic tenets of social cognitive theory), 12 we hypothesized that schizophrenia patients' willingness to participate would decrease with increased risk and increase with level of perceived benefit (including monetary or clinical benefits) and as the subjective probability of costs (whether physical, psychological, or monetary) decrease. We also examined interactions among perceived risk, benefit, and payment on willingness to participate, but given the dearth of prior empirical research on the interaction among motivating factors for research participation, the latter analyses were exploratory in nature (ie, we did not have a priori hypotheses about the specific presence and nature of such interactions). In addition, we examined participants' overall attitudes toward research, general interest in research participation, and level of trust in researchers, hypothesizing that increased willingness to participate at lower levels of compensation would be associated with positive attitudes toward research and trust in researchers, as well as general interest in research participation.
Methods
This project was approved by the Institutional Review Board of University of California, San Diego, as part of a larger study of informed consent for research, focused on middle-aged and older people with schizophrenia. 29 All participants resided in board-and-care facilities in the San Diego area, had a Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, diagnosis of schizophrenia or schizoaffective disorder, and were 40 years or older. (Schizophrenia and schizoaffective disorder were combined in the present sample because the bulk of empirical evidence indicates no substantive differences in terms of cognitive functioning, functional disability, and/ ordecision making; indeed, thereexistsmore heterogeneity within and between schizophrenia clinical subtypes than between schizophrenia and schizoaffective disorder). 30 Five research vignettes, modeled on previous work by Robert et al, 25 described briefly (<90 words) hypothetical research scenarios, including 1 minimal risk protocol (as defined in applicable federal regulations) involving a blood draw and 4 greater than minimal risk studies. These were presented in the following order for each participant: (1) blood draw, (2) safety-related drug trial, (3) efficacyrelated drug trial, (4) lumbar puncture, and (5) symptom provocation protocol (see table 2 for more details). Each Incentives and Research Participation scenario was read aloud, and participants were handed a large-font, printed card with the same description.
Using anchored 5-point Likert rating scales, also printed in large font and handed to participants, subjects rated how risky and personally beneficial they believed each protocol would be. Willingness to participate (yes, no, maybe) was assessed for each of 5 incrementally higher levels of compensation (asked aloud, one option at a time): no money, $50, $100, $200, and $500 (for scenarios 2-5) and $0, $5, $10, $50, and $100 (for scenario 1).
(The blood draw compensation values were lower to maintain credibility of compensation values for this minimal risk scenario.) Open-ended questions were posed for each scenario to gather additional information about the reasoning behind participants' decisions.
A willingness/compensation threshold-the lowest level of payment, for each scenario, at which the subject indicated willingness to participate-was coded as follows for scenarios 2-5: 0 = willing to participate for no payment; 1 = not willing for no payment, willing for $50; 2 = not willing for $50, willing for $100; 3 = not willing for $100, willing for $200; 4 = not willing for $200, willing for $500; 5 = not willing, even at $500. For scenario 1 (blood draw), the amounts corresponding to each of these categories were no money, $5, $10, $50, and $100. Responses of ''Unsure'' were categorized as ''Unwilling'' for the purpose of this categorization.
Three questions inquired about level of interest in research participation, trust in researchers, and prior research experience. All participants were administered Mattis Dementia Rating Scale (DRS) 31 , a standardized measure of cognitive impairment. The DRS total score provides a global evaluation of cognitive impairment; lower scores indicate worse cognitive deficits.
Statistical Analysis
Within each scenario, bivariate correlations (Spearman rank correlation) were calculated to examine the relationships of the willingness/compensation threshold with demographic variables, cognitive impairment (DRS total), perceived risk, and perceived benefit for each scenario. Multivariate analyses of variance were (MANOVAs) were used to evaluate differences among protocols in risk ratings, benefit ratings, and willingness/compensation thresholds for scenarios 2-5 only. (The minimal risk, blood draw, and protocol were excluded from the MANOVA because the objective risk was substantially distinct from the other protocols and thereby would likely have disproportionately affected the overall results of that analysis.) Significance level (2 tailed) was defined as P < .05.
Results

Participant Characteristics
Participant demographics and research-related attitudes and experience are described in table 1. On average, patients manifested a mild degree of cognitive impairment, but consistent with prior research, 32, 33 there was substantial within-group heterogeneity (mean DRS total = 129, SD = 10.6). This population of patients was drawn from a larger study of middle-aged and older outpatients, whose clinical symptoms were overall in the mild range. 29 Participants were receiving a median of $1000 per month in disability income, although most participants had approximately $100 per month in disposable income after board-and-care expenses.
Research Attitudes and Experience
Participants were interested in research participation in general (mean 4.2 out of 5), trusted medical researchers (mean 4.2 out of 5), and had participated in a mean of approximately 3 previous research studies. Figure 1 shows the proportion of participants endorsing each risk rating for each scenario; mean risk and benefit ratings are given in table 2. The difference in risk ratings across the 4 greater than minimal risk protocols (2-5) did not reach statistical significance (Wilks k = 2.597, P = .065), although benefit ratings differed across these 4 scenarios (Wilks k = 94.238, P < .001). Significant inverse correlations between mean perceived risk and benefit ratings, except for scenario 1 (the blood draw protocol), indicate that as perceived risk increased, perceived potential for personal benefit decreased (table 2).
Risk and Benefit Perceptions
Willingness to Participate
The proportion of participants at each willingness/ compensation threshold level for each scenario is provided in figure 2. At the highest payment level for each vignette, the following proportions of participants were unwilling to participate (or were uncertain): scenario 1, 8.7%; scenario 2, 39.1%; scenario 3, 34.8%; scenario 4, 53.3%; and scenario 5, 37.8%. There were no significant differences in the willingness/compensation thresholds among scenarios 2-5 (Wilks k = 2.258, P = .096) and no significant correlations between willingness/compensation thresholds (for any of the scenarios) and age, education, ethnic minority status, cognitive impairment, and income or interest, trust, or prior experience in research. Of the 46 participants, 8 (17.4%) were willing to participate in all 5 protocols for either no money or the lowest offered amount ($50) for the 4 greater than minimal risk protocols; one participant indicated willingness to participate in all 4 for no compensation. Nine (19.6%) participants refused all 4 of the greater than minimal risk protocols even for the highest amount.
Perceived Risk and Benefit in Relation to Willingness/ Compensation Threshold
As shown in table 2, there was no significant correlation between perceived risk and perceived benefit in the minimal risk scenario (r = À.19, P = .21), but within the 4 greater than minimal risk scenarios, the level of perceived benefit was inversely related to the level of perceived risk (r's ranged from À.40 to À.69, all P's <.004). As also shown in table 2, within each of the 5 scenarios, participants' willingness/compensation thresholds were negatively correlated with their level of perceived risk (r's ranged from À.39 to À.60, all P's <.009) and positively correlated with level of perceived benefit (r's ranged from À.50 to À.75, all P's <.001).
Discussion
This study provides preliminary evidence regarding the relationships among incentives and perceptions of risks and benefits, augmenting the existing literature concerning influences on research participation decision making by people with schizophrenia. 26, 34, 35 Across a range of hypothetical research vignettes, both perceived risk and perceived potential personal benefit were related to the willingness/compensation threshold (the lowest level of compensation at which a subject indicated willingness to enroll in a particular protocol).
The finding that participants' compensation thresholds correlated with perceived risk adds to a limited database on how risk and payment affect research decisions. 13, 14 Bentley and Thacker 13 found that pharmacy students were more willing to participate if offered more money, regardless of risk level. Halpern et al 14 found that hypertensive patients' willingness to participate decreased as payment levels decreased and as (described) risks increased; these variables did not interact, suggesting that risks remained salient even at higher payment levels in these nonmentally ill individuals.
Our findings overlap those of Bentley and Thacker, 13 as well as Halpern et al. 14 Similar to the findings in those studies, and as hypothesized, schizophrenia patients' compensation ''thresholds'' increased as perceived risks increased, suggesting that both risk and payment affected willingness to participate. Similar results were also reported by Roberts et al 27 who found an inverse relationship between risk perceptions and willingness to participate among patients with schizophrenia. On the other hand, the finding that numerous participants would not participate even for substantial payments suggests that perceived risk was not disregarded even at high payment levels. The proportion declining was substantial (ranging from 35% to 53%) for all protocols except the blood draw, suggesting that at least some of these participants were sensitive to protocols they perceived as conferring greater or unknown risks. The association of perceived potential benefit with willingness/compensation thresholds suggests that participants weigh not only risk but also perceive direct benefit. It was notable, however, that although protocols were only briefly described and were generally vague about potential for personal benefit, the mean benefit ratings ranged from 2.5 to 3.7 (1 = highest perceived likelihood of personal benefit). Means in this range may represent uncertainty or a belief that personal benefit is a matter of chance. Because of limited data regarding underlying reasons for responses, we cannot speculate to what degree the subjects may have been responding to wording, reacting to the description of risks, or responding to some other unmeasured variables. Nevertheless, these findings should, at minimum, be viewed in the context of a substantial body of literature on informed consent emphasizing the need to attend carefully to the possibility that participants may overestimate the possible personal benefits of the research-a form of therapeutic misconception. 36 The inverse correlation between risk and benefit perceptions was unexpected, and we interpret this finding cautiously. In a simple conceptualization of risk:benefit ratios, risks and benefits are treated as independent values, but our data suggest that perception of one may at least partially affect the perception of the other. Definitive conclusions about this possibility require studies in which the risk or benefit description is held constant while varying the other component. Nonetheless, given the general nature of the potential benefit descriptions, it is possible that the descriptions of risk were interpreted via a framing effect-in other words, benefits seemed lower in the context of higher risk studies. This would not be surprising given the literature on how framing effects can alter perceptions and decision making. 37 It is unclear whether people with schizophrenia are more likely to be influenced by framing effects or other common sources of errors in reasoning, with several studies providing conflicting findings. 38, 39 As illustrated in figure 2 , there was a bimodal pattern of willingness responses for all 4 greater than minimal risk protocols. This bimodal pattern of ''willingness distributions'' raises the possibility that patients might have a priori inclinations about participating in greater than minimal risk medical research. There was little evidence of people willing to participate for no compensation; in contrast, that nearly 20% of the sample would not participate in any of the 4 greater than minimal risk protocols is a finding that merits further exploration in diverse clinical populations. We found no correlation, however, between ''trust'' in researchers and willingness/ compensation thresholds.
The finding that approximately two-thirds of the participants rated the lumbar puncture (66.7%) and symptom provocation (64.4%) studies as risky or very risky parallels research from Roberts et al, 18 in which lumbar puncture and symptom provocation vignettes received the highest mean risk ratings by people with schizophrenia. It is possible that heuristic biases play a role in such perceptions: invasiveness (in the case of lumbar puncture) may be more salient, as may the immediacy of symptom provocation (as opposed to the possibility of future medical complications). It is also possible that previous experiences and/or framing of the information, although unintended, biased participants in their risk perceptions. It is also possible that familiarity with specific negative outcomes may affect perceptions of risks related to various types of procedures used in research. This study's limitations include the use of hypothetical, briefly described research protocols. The conditions likely resembled an initial recruitment discussion more than an actual consent procedure. Empirical studies suggest, however, that most research participants, however, decide whether to enroll before the formal review of the printed consent form. 40, 41 Recruitment strategies frequently use only brief descriptions of studies-which often mention compensation or ''reimbursement.'' Therefore, brief scenario descriptions may have ecological validity.
While we cannot make inferences about whether patients' willingness to participate for different incentive levels would substantially differ from that of healthy persons, due to the absence of a nonpsychiatrically ill comparison group, patients with psychotic disorders are nevertheless a particularly important group in which to examine these relationships. In addition to the primary psychotic symptoms characterizing these illnesses, impairments in cognition and everyday functioning are highly prevalent. 32, 42, 43 Although the present data suggest that ability to distinguish among risk levels-at least in terms of gross risk categories-may be less influenced by cognition, future research should examine the role of more specific cognitive functions, such as those under the rubric of ''executive functioning.'' 24 In the absence of empirical data, it is difficult to be certain precisely how deficits in executive functioning, as well as perceptions and weighing of risks and benefits, may interact and influence willingness to participate. Although we did not measure psychiatric symptoms (in order to reduce the interview burden on participants), this sample consisted of stable, chronically ill outpatients with mild-moderate symptom severity who had participated in the parent study of consent. 29, 44 Although findings from these individuals may not generalize to the wider population of patients with schizophrenia who consider enrolling in clinical trials, over two-thirds stated that they had previously participated in at least 2 other research studies. These participants, all board-and-care residents, were uniformly receiving modest fixed incomes; thus, further information on the interaction of economic pressures, perceived risks and benefits, and financial incentives should compare people with different income levels (as was done by Halpern et al 14 )
. Finally, the hypothetical scenarios were presented in a standard order to participants, and payment levels were presented in increasing order. Random presentation may have resulted in different findings.
These findings, taken together, offer a mixed pictureproviding general reassurance while also indicating the potential for financial payments to motivate a subset of participants with schizophrenia to participate in studies they consider risky. Respect for persons, part of the foundation of ethical conduct of research, 45 involves supporting autonomous decision making by potential research participants, as well as protecting those with diminished autonomy. Numerous studies have consistently shown that, while the diagnosis of schizophrenia increases risk for impaired capacity, there is considerable within-group heterogeneity. Participant characteristics beyond diagnosis, particularly cognitive functioning, are more salient considerations when considering risk for capacity impairments. 19, 24, 46 The present observations similarly argue against categorically viewing people with schizophrenia as easily induced to enroll in risky protocols. Also, investigators and IRBs, in designing and reviewing recruitment procedures, consent documents, and incentives, should pay heightened attention to how protocols may be perceived by those considering participation, rather than simply assessing risks and benefits through the federally mandated lens of ''minimal risk'' or ''greater than minimal risk.'' Because these perceptions are among the important factors affecting willingness to participate, they are highly relevant to discussions about autonomy and incentives.
